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Process and apparatus for automatically packing goods of different shapes Into custom-sized plastic bags on-site 
manufactured at supermarket check-out counters. 



@ Bags custom-sized to the volume of articles packed and to 
be packed therein are manufactured on-site and on-demand at 
the location at which the articles are packed In the bags. The 
bags are formed from a continuous sheet of flexible film 
material which is shaped Into a tubular wrapper along the 
interior of a generally quadrangular former. The bags are sealed 
along their tops so as to prevent Inadvertent spillage of articles 
therefrom and may Incorporate unitary handles formed during 
manufacture of the bags and a readily removable protective 
envelope at least partly defining the top closure thereof. 
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ascription — = 

-PROCESS AND APPARATUS FOR AUTOMATICALLY PACKING GOODS OF DIFFERENT SHAPES INTO 
CUSTOM-SIZED PLASTIC BAGS ON-SITE MANUFACTURED AT SUPERMARKET CHECK-OUT COUNTERS' 



The present invention relates to a process and the 
relevant apparatus for packing goods of different 5 
shapes in custom-sized plastic bags, that is to 
conform to the overall volume of the goods packed 
therein, manufactured on-site and on-demand at a 
checkout counter of a supermarket. 

Usually, at a supermarket, as the check-out 10 
operator registers the price of the Hems bought by a 
customer, the latter puts them in a bag which may be 
of plastic material or of paper. In some instances it is 
the operator himself or an aid who puts the goods 
into the bags. Such an operation requires a lot of 15 
time thus creating sluggishness In the outgoing 
movement of customers through the check-out 
counters of, the supermarket 

Another inconvenience of the known bags is that 
once they are full they remain open at the top so that 20 
there is the risk that their content be spilt out 
especially when the bags are carried by car, bicycle, 
etc. 

A further drawback of the bags is represented by 
the fact that they have sufficiently large dimensions 25 
for accomodating a certain number of Items, but 
they are often used by the customers of Just one or 
two Items with resultant waste of plastic. 

It is therefore an object of the present invent ion to 
provide a process and an apparatus capable of 30 
automatically packing goods of different shapes in 
closed custom-sized bags, that is sized to conform 
to the overall volume of the goods packed therein by 
each customer. 

Another object of the present Invention is to 35 
provide a check-out counter Incorporating an ap- 
paratus of the above described type with a simple 
structure, great readability and maximum, safety 
which makes it suitable to be easily used by the 
counter operator as well as by the customers for 40 
packing goods bought by themselves. 

The process according to the present invention 
consists essentially in the operations of forming a 
bag from a flat plastic film, of inserting the goods 
through an opening In the counter Into the bag being 45 
formed, of detecting the top level reached by the 
goods inserted in the open bag, of closing the 
filled-in bag by a welding above said top level, and of 
detaching the full bag from the remaining film while 
the next bag is being formed already. 50 

The supermarket check-out counter according to 
the present invention incorporates an apparatus 
which comprises essentially means for forming a 
bag from a flat film of plastic material, means for 
admitting the goods to be packed in said bag, means 55 
for detecting the height of the top level reached by 
the goods in the bag, means for closing the filled-in 
bag and detaching it from a new bag being formed 
as well as checking and safety devices. 

According to a variant of the present invention the 60 
check-out counter incorporating the packing appara 
tus has its feeding opening provided with a cover 
which, when in open position, allows admittance of 



the goods to be packed inside the bag in formation 
and controls the Increment of the longitudinal 
dimension of the bag being formed in function of the 
overall volume of the goods to be packed, while, 
when in closed position, controls the means for 
closing the filled-in bag, the optional formation of 
handles on it and its ejection from the machine. 
Thanks to such a variant the use of the machine 
becomes within reach even of the most unexperi- 
enced customers. 

In accordance with another variant of the present 
invention, the packaging apparatus inside the 
counter is provided also with a device for the 
formation of a pleat or bellows along the opposite 
sides of the bag and for performing two longitudinal 
cuts on the top portion of the bag in correspond- 
ence of the said pleats. Thanks to such a device the 
goods are packed in a bag having handles. 

According to a variant of the process of the 
present invention it is made possible to detect 
possible mistakes made by the counter operators. It 
happens In fact that when a customer buys a certain 
number of Items at a supermarket, not always he 
pays the goods actually bought at the exit, but 
sometimes he pays smaller or larger amounts 
because of mistakes, unintentional or not, of the 
counter operator. Thanks to said variant it Is 
possible to rapidly and precisely determine whether 
the goods bought by a determined customer are 
exactly those payed by him at the check-out 
counter. This is obtained by applying on the.package 
of each item being sold a bar code showing, besides 
the usual data, also the weight of the goods, 
detecting such a data together with the other 
contained in the bar code by means of a scanner at 
the cash register on all the goods bought by a 
certain customer, weighing successively said goods 
and finally verifying whether the weight detected by 
the weighing corresponds to the total weight of the 
goods as detected by the scanner. 

The advantages and features of the present 
Invention shall appear evident to those skilled in the 
art through the following detailed description with 
reference to the annexed drawings wherein: 

FIGURE 1 is a plan view of a supermarket 
check-out counter incorporating an apparatus 
according to the present invention, suitable to 
be operated specially by the counter operator; 

FIGURE 2 is a plan view of a supermarket 
check-out counter Incorporating an apparatus 
according to the present Invention, suitable to 
be operated specially by the customers di- 
rectly; 

FIGURE 3 is a partially sectioned side 
elevation view along fine Ill-Ill of Fig. 1, which 
relates to an embodiment of the apparatus 
according to the present invention; 

FIGURE 4 Is a partially sectioned front view of 
the apparatus of Fig. 3; 

FIGURE 5 is a sectional view along line V-V of 
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Fig, 3; 

FIGURE 6 Is^a^so &tl on al v le w ' al o ng "li n e "Vl - Vl' 

of Fig. 4; 

FIGURES 7 and 8 are enlarged sectional 
views of the sealing and transverse cutting 
means of the Invention shown during cutting 
and sealing and after cutting and sealing, 
respectively; 

FIGURES 9 to 15 are partial schematic 
perspective views of the apparatus during the 
various phases of the process of filling and 
forming a custom-sized bag In accordance with 
one embodiment of the present invention; 
. FIGURES 16 to 21 are partial schematic 
perspective views of the apparatus according 
to another embodiment of the invention; 

FIGURE 22 is a perspective view, partly in 
elevation and partly in section of still another 
embodiment of the apparatus comprising the 
device for providing the bag with handles; 

FIGURE 23 is an enlarged sectional view of 
the handle forming means shown In Fig. 22; 

FIGURES 24 and 25 are schematic perspec- 
tive views in elevation of parts of the apparatus 
at different times during the formation of bags 
wifh handles; 

FIGURE 26 is a perspective elevational view 
of the longitudinal heat sealing device; and 

FIGURE 27 shows a sectional view of a detail 
of the heat sealing device shown In Fig. 26. 
in Figures 1 and 2 are shown two alternative 
embodiments of supermarket check-out counter 1 
constructed in accordance with the present Inven- 
tion. In each a supermarket counter 1 situated 
before a workplace occupied by a cashier 2 of a 
supermarket is provided with an automated scan- 
ner 3 and a keyboard 4 or, alternatively or additionally 
with a manual cash register. Beside the cashier there 
is, usually, a belt conveyor onto which the customer 
2' places the goods 5, 5' etc. which, after the cashier 
has registered their price by means of a scanner or 
by digttlng the price on the keyboard, are inserted by 
the cashier himself or by the customer Into the 
opening 6 defined on the top surface of the counter 
1. Inside the counter 1 there is incorporated the 
apparatus according to the present invention. The 
apparatus consists essentially in a frame formed by 
vertical plates 9, 10 and 11, housing and supporting 
ail the above mentioned means. 

Referring now to Figures 3 and 4, a first 
embodiment of the invented apparatus incorporated 
In the check-out counter 1 comprises a roll 12 of flat 
film 13 placed on a pair of rollers 14 and 14', which 
revolve for unrolling the film 13. 

Film 13 Is drawn from roll 12 and Is guided around 
jockey rollers 15, 15' and intermediate tensioning 
roller 15", the letter of which is movably mounted on 
a constant tension frame 16 as is well known in the 
art. After passing over jockey roller 15', film 13 
passes along a pair of guiding planes or surfaces 18, 
18' disposed in a generally V-shaped orientation, 
passing under plane or surface 18, through gap 18" 
between the planes, over plane 18' and Into the 
interior of a generally quadrangular hollow former 17 
in such a way that, as will hereinafter become clear, 



the longitudinal film edges 19, 19* overlap to form a 
c o n t inuou3~lubuter w rap pe r ^Or^bTeHaartlcular t y r 
planes 18, 18', which are disposed with an opening 
or gap defined between their respective lower 
5 edges, each progressively tapers in its transverse 
dimension or width In the direction of film movement 
Thus, plane 18 gradually narrows from Its top-dis- 
posed edge adjacent roller 15' (which edge is 
dimensioned at least as wide as the width of the film) 

10 to its lower edge. And plane 18' similarly narrows 
from Its lower edge (whloh is of substantially the 
same width as the adjacent lower edge of plane 18) 
to Its uppermost edge which is disposed adjacent 
former 17 and has substantially the same width as 

15 the former. This arrangement facilitates the transla- 
tion of film 13 from .Its Initially flat condition to a 
tubular wrapper 20 within former 17. It should 
nevertheless be recognized that alternate arrange- 
ments (such as a suitably dimensioned roller 

20 mounted at the approximate location of the gap 
defined between planes 18, 18') may be substituted 
for the V-disposed planes 16, 18', to implement the 
same function. The roD 12 instead of a plastic film 
may be of a similar material, e.g. plastlfied paper. 

25 Trie former 17 Is located immediately under the 
top surface of the counter and In correspondence of 
the opening 6 through which the goods to be packed 
are Introduced. The opening 6 Is internally provided 
with the mouthpiece 8 which makes easier the 

30 introduction of the goods Into the machines and 
prevents that these knock against the film 13 before 
the tubular wrapper 20 is formed. A motor 21, by 
means of the chain 22 connected to the motor, the 
pair of helical gears 23 and 23' as well as the pains of 

35 conical gears 24 and 24' gives rotational motion to 
the roller 25 contacting the tubular wrapper 20. The 
roller 25 has at one end an helical gear 23 which 
rotates the roller 26 and, at the opposite end a 
conical gear 24 which rotates the roller 26' parallel to 

40 and having the same dimensions of the roller 26. The 
roller 26 has at the other end an helical gear 23' and 
the roller 26' has the other end a conical gear 24'; the 
said gears rotate the roller 26" which Is parallel to 
and has the same dimensions of roller 26. All the said 

45 rollers revolve in such a way as to pull down the 
tubular wrapper 20 as the flat film 13 unrolled from 
the roll 12 and is passed along the former 17. 

During the continuous downwardly movement of 
the film 13 along and within the former 17 It Is bent 

50 into a tube and Its superimposed edges 19 and 19' 
are sealed longitudinally by a welding head 27 which 
is brought close to said edges by a lever system 
controlled by an electro-magnet 28. The said 
components 27 and 28 are parts of the welding 

55 device 29 which win be described more in detail 
further on In this specification. The tubular wrapper 
thus obtained will be transformed In a bag 30 by a 
transverse weld which forms the bottom thereof. 
Referring now to Figures 3 and 5, the apparatus 

60 includes a loading platform 31 which is devoted to 
support the bottom of the bag 30 when the goods to 
be packed are introduced by the cashier or by the 
customer through the proper opening into the 
counter 1. The loading platform 31, as it will be 

65 described more in detail further on In the descrip- 
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ment until it reaches a lower position at the bottom 
of the frame of the machine and then of returning to 
its top position immediately underneath the opening 
6. A bracket 34, placed underneath the platform 31 
serves the purpose; it is connected to a lead screw 
33 cooperating with the threaded bar 32 to which 
rotational motion is given by a motor not shown in 
the figures. In such a way, depending on the sense 
of rotation of the threaded bar 32, the lead screw 33 
raises or descends along the guide bars 35 solidly 
with the platform 31. As it will be observed further 
on; the loading platform 31 which supports the 
bottom of the bag being formed 30, after travelling 
the short distance of a fixed run, may be halted 
during its descent at increasingly lower levels as a 
function of the volume of the goods to be contained 
in the bag which is thus made-to-measure or 
custom-sized. 

In order to distribute the load on platform 31 and 
to insure a smooth passage for the platform, a pair of 
guide bars 35 are provided adjacent threaded bar 32 
(Fig. 4). Two unthreaded apertures in lead screw 33 
receive the guide bars with a close sliding fit. Of 
course, other guide means may additionally or 
alternatively be employed as a matter of design 
choice. 

In Rgures 7 and 8 Is shown the transverse sealing 
device for closing the full bag 38 and for creating the 
bottom of the next bag being formed 30. Such a 
device comprises essentially two welding plates 39 
and 40 carried by a reciprocating element 37 which, 
approaching the other reciprocating element 36 
while the tubular wrapper 20 is Interposed between 
them, causes the transverse welding of said wrapper 
simultaneously along two lines. Along the lower 
seam takes place the sealin g of the top of the bag 38 
already filled with the goods, while along the upper 
seam takes place the sealing of the bottom of the 
tubular wrapper 20 thus creating the bottom of the 
next bag 30 being formed. 

The welding plates 39 and 40, carried by the 
reciprocating element 37, are located sldeway of a 
notch 41 inside which a transverse blade 42 fixed to 
the other reciprocating element 36 may run. There- 
fore, when the two elements 36 and 37 are 
approached one towards the other for performing 
the above-mentioned transverse weldings, simulta- 
neously the blade 42 performs a transverse cut 
between said weld seams in such a way tha the full 
bag 38 Is detached from the overhanging bag 30 yet 
being formed. 

Above the reciprocating elements 36 and 37 there 
is a supporting platform 43 for temporarily suppor- 
ting the bottom of the bag 30 being formed. Such 
platform is provided on two opposite sides thereof 
with two female screws 44 engaged onto threaded 
bars 45 solidly connected to two gears 46 which, by 
means of a toothed belt or chain 47, are connected 
with the gear 48 connected to the shaft of the motor 
49 which may rotates in both directions. 

Depending upon the direction of rotation of the 
motor 49, the support platform 43 moves from a first 
position under the bottom of the bag 30 (Figs. 6 and 
13) to a second position laterally remote from said 



ft^esftio nifigH5)^r^c ever^ a7The-p la tform-' 
reaches the position above the reciprocating ele- 
ments 36 and 37 for performing its function of 
temporarily support of the bag being formed 30 
5 when, upon detachment of the full bag 38 sustained 
by platform 31, the tubular wrapper 20 is no longer 
held by the two reciprocating elements 36 and 37. 
The support platform 43, in this position, allows 
introducing goods in the bag being formed even 
10 before the full and sealed bag be ejected from the 
apparatus. 

The bags formed by the apparatus are preferably 
gusseted or pleated. The device for gusseting the 
bags may be seen, for example in Figures 6 and 12, 

15 where two pairs of folders 50, 51 and 52, 53 are 
disposed for ptvotally reciprocating movement about 
pins 54, 55 along two horizontal planes respectively 
above and below reciprocating elements 36, 37. 
Inward movement of the folders from their Figure 12 

20 extreme outer position carries their free ends into 
engagement with the opposite sides of the now 
tubularly formed wrapper 20 for the purpose of 
forming a pleat or gusset on each of the opposite 
sides of the bag 30 being formed and of a filled bag 

25 38 which is about to be sealed closed. Folders 50, 
51 , 52 and 53 are driven by any suitable reciprocating 
drive means (not shown) in timed relation with the 
various other operating elements of the apparatus 
as will hereinafter be described. 

30 Figures 3 and 5 show also the device for ejecting 
the sealed full bag which comprises a motor 57 
whose shaft has its threaded end cooperating with a 
lead screw 59 to which a bracket 60 is connected 
and is susceptible of a horizontal movement guided 

35 by two bars 58 and 58* parallel to the motor's shaft. 
Connected to said bracket 60 there Is a pusher 61 
having the function of shifting the full bag 38, once 
sealed and detached from the bag being formed 30, 
from the loading platform 31 to the ejection platform 

40 63. This translation of the bag 38 taked place 
between the two lateral walls 71 and 71' and on the 
fiwed plane 62 Interposed between the two mobile 
platforms 31 and 63. 
The platform 63 may be raised for bringing the full 

45 bag in correspondence with the ejection opening 7 
(see Figure 1) located on the top surface of the 
counter 1 in such a way that the ejected bag may be 
easily picked up by the customer. The means for 
raising the ejection platform 63 are constituted by a 

50 bracket 64 placed below the platform Itself and fixed 
to a block 65 susceptible of a vertical movement 
flulded by the two bars 68 and 66' and driven by the 
threaded bar 67. The bar 67 may rotate in two 
directions and, depending upon the direction of 

55 rotation, shifts upward or downward the block 65 
solidly with the bracket 64 and with the ejection 
platform 63. Obviously platform 63, instead of being 
raised for ejecting the full bag from the exit 7 located 
on the top portion of the counter 1. could be more 

60 simply contrived with a lateral sliding or tipping for 
the ejection of the full bag from an exit located on 
the side of the counter 1, but in a position equally 
well accessible to the customer for picking up the 
bag. This alternative embodiment will be described 

65 later. 
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Moreover in Figure 3 may also be seen the device 
^ 6T^efec t1 ng~lhe ieve 1^&rihT~gbods wrlicrrTs^ 
composed essentially by two arrays of sensors 68 
and 69 placed horizontally outside the former 17 and 
respectively located one above and the other below 
the reciprocating elements 36 and 37. Such sensors 
are generally infra-red optical detectors set in a way 
as to be obscured by goods passing during the filling 
of the bag and to be illuminated otherwise. They are 
capable therefore of detecting the passing of the 
goods during filling-in of the bag as well as of 
determining the top level reached by the goods 
inserted in the bag. 

The bag forming apparatus of the Invention Is also 
provided with means for determining the position or 
relative position of loading platform 31 along the 
vertically reciprocated path between its fully raised 
position seen in Figure 9 and the Figure 13 fully 
lowered position. If planar surface 62 is employed, 
the fully lowered position is adjacent to and 
substantially level with planar surface 62. It will be 
recalled that platform 31 is reciprocated through 
motor driven rotation of vertically disposed lead 
screw 32 as, for example, by an end-mounted gear 
115. in the disclosed form of the invention, the 
platform position determining means comprises a 
disc 116 mounted on and rotatable with threaded bar 
32, and a sensor 117 for detecting rotations of disc 
116 (Figure 3). The combination of disc 116 and 
sensor 117 may take any of a variety of forms such, 
for example, as an optically-readable marking or 
delineation on the disc for detection by optical 
sensor 1 17 with each rotation of threaded bar 32 and 
disc 116 or, in another arrangement a structural 
projection from a cam-like disc 116 for actuating 
engagement with a mechanical switch or sensor 1 17 
as the disc rotates with lead screw 32. By counting 
the number of rotations carries out by lead screw 32 
as platform 31 is raised and lowered, changes In the 
position or height of the platform can be fairly 
precisely determined in conjunction with the plat- 
form distance known to be traversed during each 
rotation of lead screw 32. And, given the Initial 
position or height of platform 31, its final position 
following each subsequent movement will likewise 
be known. 

Those skilled in the art will of course recognize 
that numerous alternative and/or supplemental ar- 
rangements may be employed to monitor or track 
the position of and amount of vertical movement 
undergone by loading platform 31. Such alternate 
implementations, which may or may not use or 
depend upon the rotation of lead screw 32, are 
nonetheless within the scope and contemplation of 
the invention. 

In accordance with a particular feature of the 
invention, It is, as will hereinafter become evident, 
desirable in some forms of the bag forming 
apparatus to monitor the weight of a bag 30 being 
formed as articles are placed or packed therein. For 
this purpose, a fiat plat-type sensor 116 (Figure 3) 
may be carried on loading platform 31 so that a bag 
30, during the placement of articles therein, Is 
directly supported on the weight sensor 1 18 which Is 
thus interposed between platform 31 and the bag 30. 



Sensor 118 may comprise any covenlent and 
conventional apparatus capable of generating an — 
output related to the weight of an object supported 
thereon to the controller of the inventive bag forming 

5 and check-out counter system. 

The various functional elements and assemblies of 
the bag forming apparatus are connected to a 
sequentially operated tn accordance with the Inven- 
tion by a controller (not shown). Because the 

10 controller, which may take any of a variety of 
mechanical, electromechanlical and/or electrical and 
electronic forms well known In the art, is deemed to 
be within the mechanical ability of one skilled in the 
art having knowledge of this disclosure, its details 

15 are not specifically disclosed herein. Such a control- 
ler may nevertheless be readily implemented without 
undue experimentation In accordance with the 
teachings of the invention. 
The operation of the apparatus shall now be 

20 described with particular reference to Figures 9 to 
15 which show various steps of the process 
according to the present invention. 

In Figure 9 It is observed the way the goods 5, 5', 
etc. are Inserted in the bag 30 In formation whose 

25 bottom is supported by the loading platform 31 . It Is 
desirable that goods be admitted to the bag in such 
a way as to fully exploit the available space Inside It 
The apparatus permits a toughtful distribution of the 
goods inside the bag because during this operation 

30 platform 31, and therefore the bag 30 resting on It, 
stationary. When the space Inside the bag being 
formed has been fully exploited, but there are still 
goods to be packed, it Is necessary obviously to 
increase the dimensions of the bag being formed 

35 and that may be simply obtained by actuating a 
manual control or push bottom 70 provided on the 
top surface of the counter 1 . Said control, which may 
be actuated by the cashier as well, Is connected to 
an electronic system of known type which therefore 

40 is not described. When control 70 Is actuated l the 
electronic system causes the rotation of rollers 14 
and 14' (see Figure 3) which unwind the roll 12 In 
such a way that other flat film 1 3 be pulled around the 
former 17 and thence longitudinally welded by the 

45 welder 29 for making longer the bag 30 being formed 
which is pulled down by the four rollers 25 and 26. 
Simultaneously the same electronic system makes 
the loading platform &i to lower by a preset distance, 
for example by 24 cm, until the bottom of the bag 30 

50 is brought to a position just below the lower array 69 
as ft is shown In Figure 10. During this descent by a 
preset distance loading of the goods continues until 
exhausting them or until using up all of the available 
space Inside the bag 30. In both instances the 

55 cashier acts upon the control 70 so that the loading 
platform 31 resumes Its descent as It Is seen In 
Figure 11. Such descent stops automatically as soon 
as the iower array 69, which detects the passage of 
the goods, Is illuminated again and that Is when the 

60 maximum level reached by the goods in the bag Is 
below said array 69. 

The descent of the loading platform 31 may be 
halted automatically also by the control device (not 
shown) which intervenes when the loading platform 

65 31 has reached a distance from the top array 68 
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equaffcrihe max l mumHieTghnna t ~the Dag maae~by~ 
the apparatus may have. In fact, when the bag has 
reached its maximum height and the top array 68 Is 
still detecting the presence of goods, that is If the 
top level of the goods is not below the array 68, the 
control device stops the descent of the platform 31 
and generates an audible and/or visible alarm to 
alert that inside the bag there are goods to excess. 
At this point the operator must remove the goods 
which are above the top array 68 and as soon as the 
sensors of this array are again illuminated the down 
movement of the platform 31 resumes and shall stop 
automatically, as already said above, as soon as the 
sensors of the lower array 69 will be illuminated 
again. 

In the event that the goods to be packed are few 
and/or their total volume does not fill the space 
available inside the bag being formed, while platform 
31 Is In its highest position (see Figure 9), it is not 
necessary of course to perform the second phase of 
loading. In such a case the cashier depresses twice 
in succession the push bottoms 70 so that platform 
31 does hot perform the descent by said present 
distance, but a short descent In free run which stops 
as soon as the sensors of the lower array 69 become 
illuminated again and that is as soon as the 
maximum level of the goods inserted in the bag is 
immediately below said sensors. 

In all cases, when the control 70 is actuated for a 
second time and the maximum level of the goods in 
the bag is below the top array 68, the descending 
movement of the ejection platform 63 is automati- 
cally Initiated as well. The run of such a platform is 
always equal and comprised between the highest 
position shown in Figure 10 and the lowermost one 
shown in Figure 11. 

Once the sensors of the lower array 69 have been 
illuminated again determining the stop of the 
platform 31 and of the overhanging full bag 38, this is 
ready to be sealed. This takes place by welding and 
this operation Is shown In Figures 12 and 13. At the 
moment the sensors of the lower array are illumi- 
nated again they control also the approach of the 
elements 36 and 37 so that the welding plates 
perform the sealing of the top of the full bag 38, 
Simultaneously they perform the lower seal of the 
new bag 30 being formed and the blade 42 cuts the 
film detaching the full bag 38 from the bag 30 being 
formed. 

During the approach of the elements 36 and 37, 
the two pairs of folders 50, 51, 52 and 53 intervene 
for creating the longitudinal pleats along the sides of 
the bag as shown in Figure 12. 

As it may be observed in Figure 13, at the end of 
the sealing and cutting phase of the bags the 
elements 36 and 37 separate slightly in such a way as 
to free the top edge of the full bag 38. At this point 
the platform 31 resumes its descent until reaching 
its lower position at the same level of the fixed 
surface 62 and in correspondence of the transverse 
pusher 61. 

The reciprocal separation of the elements 36 and 
37, in addition freeing the top edge of the bag 38, 
also releases the lower edge of the bag 30 being 
formed thus making possible the lateral translation 



ol me suppo i rpla t fo r m 43 wlllcTTlnseTTsl t ^ 
the elements 36 and 37 and below the Just welded 
bottom of the bag being formed 30. The bottom of 
this bag may thus rest on the support platform 43 in 
5 such a way that admittance of the goods in such a 
bag may be initiated Immediately and even before 
that the previous whole operation cycle be termi- 
nated. 

When the loading platform 31 and the ejection 

10 platform 63 are both in their lowermost position and 
at the same level, the pusher 61 pushes the bag 38 
shifting it from its position shown in Figure 13 to that 
shown in Figure 14 The ejection platform 63 starts 
than to raise automatically carrying the bag with 

15 itself to its uppermost position shown in Figure 1 5 in 
such a way that the bag may be comfortably picked 
up by the customer. Simultaneously also the loading 
platform 31 returns up until assuming its original 
position and taking the place of the support platform 

20 43 which moves laterally returning in its initial 
position shown in Figure 15. 

Concurrent with the ascending travel of ejection 
platform 63, lead screw 32 is rotated to raise and 
return loading platform 31 to its initial position 

25 (Fig. 9) immediately under and supporting the new 
bag 30 being packed with goods. Platform 31 
thereby takes the place of support platform 43 which 
has been moved laterally and thereby returned to its 
initial position (Fig. 15). 

30 It should be noted that during the ascending 
return movement of loading platform 31 from Its fully 
lowered (Fig. 13) to Its fully raised (Fig. 15) position, 
gusset formers or folders 50, 51, 52,-53 are in their 
open or outwardly rotated condition and reciprocat- 

35 ing elements 36, 37 are likewise fully separated. Also 
as loading platform 31 ascends, pusher 61 is 
returned to its initial position (Fig. 13) in preparation 
for the bag filling, sealing, and discharge phases of 
the next operation cycle of the bag forming 

40 apparatus. 

The embodiment of the apparatus according to 
the present invention thus far disclosed is preferably 
provided with devices which automatically control 
the operation insuring the maximum safety both for 

45 the operator as well as for the machine itself. For 
example below the top edge of the discharge 
opening 7 there is a sensor, not illustrated, which 
checks whether the sealed bag 38 has been 
removed by the customer, if such removal does not 

50 take place, the sensors commands the immediate 
stop of the descent of the ejection platform 63 and 
the emission of an acoustic and/or visual signal 
alerting the bystanders that the full bag must be 
removed. 

55 The sensors' arrays 68 and 69 have also safety 
functions themselves. They serve avoiding that, for 
example, a hand incautiously Inserted in the open- 
ing 6 be hurt by the elements 36 and 37 during their 
movements or by the platform during its translations 

60 above said mobile supports. When the sensors of 
the top array 68 are obscured by hand Incautiously 
Inserted In the machine through the opening 6, they 
command the reversal of the direction of motion of 
the elements 36 and 37 and/or of the support 

65 platform 43. 
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The sensor arrays 68, 69 are also used to prevent 
• p ossitflSUai n age to the r e cl p r ora ti ng^e m effls ^r 
37 should these elements be moved together Into 
heat sealing relation with the film while one or more 
articles are disposed between them. Although the 
normal operation of the apparatus (in that the 
approach of the elements 36, 37 takes place only 
after the lower arrays 69 detect that the topmost 
goods packed In the bag 30 have cleared and 
descended below them) generally suffices to Insure 
that no articles remain between the elements, there 
are unusual circumstances in which such a determi- 
nation may not necessarily be dispositive. Where, for 
example, the elongated neck of a water bottle 
(through which the infra-red sensor rays may pass) 
projects above the topmost other goods in the bag 
30, the output of the lower arrays 69 may be falsely 
interpreted to indicate that all articles in the bag have 
descended therebelow although, In fact, the neck of 
the water bottle projects upwardly beyond the lower 
sensors and into the path of the approaching heat 
sealing elements 36, 37. In order to avoid such an 
occurrence an independent confirmation that all of 
the goods have Indeed passed below lower arrays 69 
may be required before enabling heat sealing 
approach of reciprocating supports 36, 37. 

If employed, as shown and preferred, such 
independent confirmation may take a variety of 
forms. In the presently disclosed embodiment of the 
invention, this feature is implemented by comparing 
the position of loading platform 31 at two instances 
(first, when the upper sensor arrays 68 detect 
passage of the topmost articles packed In the bag 
30, and second, when the lower sensor arrays 69 
detect passage therebelow of the topmost articles 
packed in the bag. Only when the difference In those 
two sensed positions of loading platform 31 Is at 
least as great as the known distance between the 
upper and lower arrays 68, 69 will reciprocating 
elements 36, 37 be operated to move them into heat 
sealing relation with the tubular film wrapper 20. 
Where on the other hand the difference in the 
sensed positions of platform 31 as the topmost 
articles in bag 30 pass each of the upper and lower 
sensor arrays 68, 69, respectively, Is less than the 
known fixed distance between the upper and lower 
arrays, platform 31 is lowered by an additional 
distance corresponding to that difference before 
reciprocating elements 36, 37 are permitted to begin 
their film sealing approach. 

Thus, in the above-mentioned example wherein a 
water bottle neck protrudes above the topmost 
other goods in the bag 30 and lower sensor arrays 69 
produce an incorrect determination of the maximum 
height of the goods in the bag, upper sensor arrays 
68 will nonetheless properly register the top cap of 
the bottle (which obscures the infra-red rays of the 
top sensors) as the water bottle cap passes and 
descends below upper arrays 68. Thus, although It 
appears to lower arrays 69 that all of the articles in 
bag 30 have cleared the lower arrays even though 
the neck of the water bottle has not, the reciprocat- 
ing elements 36, 37 are prevented from moving into 
heat sealing relation with the film until loading 
platform 31 descends by an additional amount 



sufficient to move the entire water bottle below 
su n au78~ 69rAs p re v i ous l y descr i bed, aenslhy' u f the~ 
position of loading platform 31 may be carried out In 
a variety of ways Including, for example, the 

5 combination of disc 116 on threaded bar 32 and 
cooperative sensor 117 (Figure 3). 

The electronic system that, coupled to the 
mechanical actuation of the various parts described 
above, performs the functions required from the 

10 machine according to the various embodiments of 
the present invention has not been described tn 
details because any technician of the field would not 
have any difficulty to reduce it to practice once Its . 
above-mentioned functions have been illustrated. 

15 As ft has already been said before, the apparatus 
according to the present invention may have 
different embodiments making it particularly suitable 
for certain functions or for certain uses. For 
example, a modification consists In making the 

20 apparatus suitable to be operated even by the most 
unexperienced customers by providing the machine 
further safety devices. 

Thus the check-out counter of Figure 2 differs 
from the one of Figure 1 since it incorporates the 

25 machine modified In the above-mentioned way. The 
apparatus of Figure 2 Is practically Identical to the 
one of Figure 1 with the difference of the presence of 
a cover 74 protecting the opening 6 which for the 
remaining corresponds to opening 6 of the counter 1 

30 shown In Figure 1. Such a cover 74, provided with 
hinges 75 and handle 78 with which It Gan be 
operated, Is purposely connected with other devices 
of the machine and its function shall become evident 
from the following description with reference to 

35 Figures 16 to 21. 

Referring first to Rgure 16, at the beginning of an 
operation cycle the loading platform 31 Is resting 
below the top array 68 and at a certain distance from 
the opening 6, for example at a distance of about 22 

40 cm. The bag being formed 30 whose bottom Is 
supported by the loading platform 31 may be flfled 
with goods 5, 5 1 , etc. through the opening 6 when the 
cover 74 is In Its open position. During the insertion 
of goods In the bag 30 the array 68 is obscured by 

45 the passage of the goods and puts In motion, by 
suitable means not Illustrated, a motor which slowly 
lowers the loading platform 31. In this way, during 
the entire period of time when new Items are 
introduced Inside the beg 30 being formed, Its 

50 longitudinal dimension continuously Increases. 

When the loading of the goods In the bag 30 Is 
terminated or Interrupted; the top array 68 is no 
longer obscured and therefore it commands the 
stop of the descent of the loading platform 31. If, 

55 however items are continued to be loaded In the 
bag 30, thus keeping obscured the array 68, the 
platform .31 may descend to a maximum level 
corresponding to the maximum height which can 
have the bag manufactured with this apparatus and 

60 which is determined by an automatic control device 
not shown in the figure. 

When the customer has packed all his articles into 
the bag or when the letter has been filled up to Its 
maximum capacity, he may close the opening 6 by 

65 lowering the cover 74. In case the customer had 
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^Introduced inlu Lh s= 
maximum allowed capacity, they would hinder the 
closing of the cover 74 and therefore the customer 
will be compelled to remove the exceeding items 
until it is made possible to lower completely and to 5 
close the cover 74. A safety device locks the cover 
74 once it has been correctly closed and therefore 
the customer may no longer have acccess to the 
opening 6 until the cover will open again automati- 
cally for starting a new operation cycle. Such a safety 10 
device Is actuated In a known manner through the 
activation of an electro-magnet not illustrated in the 
figures.- ■ - - ■ 

The cover 74, once closed, enables the powering 
means of the loading platform 31 which is lowered 15 
again. Such a descent stops as soon as the lower 
array 69 becomes illuminated again, that is as soon 
as the top level of the goods inserted in the bag is 
immediately below said array as shown In Figure 18. 

Referring now to Figure 19, concurrent with the 20 
end of downward movement of platform 31, the array 
69, no longer obscured, commands the reciprocal 
approach of the elements 36 and 37 and the 
resulting sealing of the top of the full bag 38, the 
sealing of the bottom of the bag 30 being formed, as 25 
well as the trasverse cut which determines the 
detachment between said bags. At this point the bag 
38 is full and ready to be expelled; therefore platform 
31 is further lowered to Its lowermost position where 
it Is tipped by the motor actuated linkage T as shown 30 
in Figure 21 . As a consequence of such a tipping the 
bag 38 is pushed against an opening (not shown) in 
a side or end wail of the counter from which is can be 
easily picked up by the customer. 

Another simple way for expelling the bag 38 out of 35 
the counter is to let it go out through a lateral 
opening 78 aligned with pusher 61. in such a case 
the platform 63 is abolished and substituted by a 
single plane placed between platform 31 and 
opening 78. The bag 38, when it has reached the 40 
lowermost position shown in Figure 13, is pushed by 
the pusher 61 which ejects it through the opening 78 
indicated with dash iines in Figure 13. The plane 
placed between the pusher 61 and the opening 78, 
on which the bag 38 slides under the action of 45 
pusher 63, is preferably inclined so that the opening 
78 can be placed at a higher position more easily 
accessible to the customer for picking up the bag 
38. 

Following ejection of the full bag 38, the loading 50 
platform 31 reascends to its uppermost position 
where takes the place of the support platform 43 
which returns in its lateral position as shown in 
Figure 16. In fact the support platform 43 had shifted 
to its central position for sustaining the full bag 38 55 
after Its detachment from the bag being formed 30. 
by this contrivance, as above specified, it is possible 
beginning to Introduce items inside the bag being 
formed 30 before terminating the previous operation 
cycle. To this end, as soon as the bottom of the bag 60 
30 is supported by the support platform 43, the 
cover 74 opens automatially thus making possible 
the start of a new loading cycle. 

Another aspect of the present invention lies in the 
bags formed or f ormable by the apparatus, whereby 65 



^he=stff^re ^Hhe-fal^ 
containing bags may Integrally and unitarily incorpor- 
ate handles to facilitate their transport. As shown in 
Figure 25, the improved bag 38' of the invention is 
heat sealed closed along its top edge and includes 
longitudinal cuts 87, 87' transverse to the top closing 
seal and defining handles 89, 89' inwardly spaced 
from and adjoining the sides of the bag. Additionally, 
a perforation 88 is also preferably defined in each of 
the front and rear faces of the bag 38' between and 
bridging handles 89, 89'. These perforations 88, as 
will hereinafter become clear, facilitate subsequent 
opening of the sealed bag 38 1 for permitting access 
to and removal of its contents, and also reliably 
enable reuse of the bag after its original contents 
have been emptied therefrom. Indeed, even with a 
sealed bag without handles, the inclusion of perfor- 
ations for facilitating the opening of the bags at 
home may be desirably and may be included in the 
bag formation. 

The improved bag 38' is f ormable by the apparatus 
of the invention utilizing modified reciprocating 
elements 36', 37' which are illustrated in Figures 22 
and 23. As there shown, reciprocating element 37' 
carries, in addition to the transverse blade 42 
heretofore described, two longitudinaly-ortented 
(e.g. vertical) elongated blades 80, preferably al- 
though not necessarily serrated or jagged, located 
so as to be below the lower heat seal 40 of 
reciprocating element 36' when the elements 36', 37' 
are moved into heat sealing engagement with the 
interposed tubular film wrapper 20. Element 36' 
correspondingly carries two blade receiving spaces 
or grooves 81, only one of which Is visible In Figure 
23. Two pair of compression springs 82, 83 urge 
reciprocating element 37' against element 36' during 
the heat sealing and cutting of the film. 

The two longitudinal blades 80 are joined together 
at their lower ends by a substantially horizontal 
perforating die or blade 84. The blades 80 are 
positioned so that, as reciprocating elements 36', 
37' are moved together about the tubular film 
wrapper of bag 38', they contact the bag just interior 
or clear of the lateral extent of the gussets 85 formed 
by the free ends of folders 51 , 53 on each side of the 
full bag 38'. Thus, as the compression springs 82. 83 
press the reciprocating elements 36', 37' against the 
interposed tubular film wrapper 20, the blades 80 are 
driven through the front and rear faces of bag 38' 
and, consequently, through two layers of film 13 to 
thus sever said layers along the two lines defined by 
blades 80. 

It is also within the contemplation of the invention 
that the blades 80 be positioned Instead so that they 
contact the face of bag 38' with the lateral extent of 
the gussets 85. In this alternate case, approach and 
engagement of reciprocating elements 36', 37' 
about the Interposed film wrapper 20 drives each of 
the blades 80 through one fo the gusseted portions 
of bag 38' and, consequently, through four layers of 
film 13 to form a strip or bridge of film between the 
bag handles and the overlying protective envelope. 
This results, as will become evident, in a closed bag 
structure from which the chance of inadvertent 
spillage of the bag's contents Is substantially 
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min imized. 

— Each of the longitudinal blades 80~ls also = 
preferably provided with a projecting portion 86 
which extends outwardly from element 37' by a 
distance suffi cfent so that, when reciprocating 
elements 36', 37' Initially separate following heat 
sealing contact with the film, the projecting portions 
86 continue to bridge the gap between the slightly 
separated elements 36', 37' as shown in Figure 23. 
The purpose of projections 86 will become apparent 
hereinafter. 

The operation of the above-mentioned will be 
better understood by reference to Figures 24 and 25. 
The elements 36', 37' through their reciprocal — 
approach perform the functions already described In 
connection with the other embodiments of the 
apparatus so that they cause the formation of the 
pleats 85, the welding of the top of the bag 38' and 
the welding of the bottom of the bag 30 being 
formed by means of the welding plates 39 and 40, as 
well as the transverse cut between said weldings by 
means of the blade 42. In the instant embodiment 
though, the approach of the elements 36' and 37' 
produces also two longitudinal cuts 87 and 87' by 
means of the blades 80 in correspondence of the 
pleats 85 as weii as a series or line of punched holes 
88 by means of the perforating die 84. 

When the elements 36' and 37', after the weldings 
and the cuts described above, have been made 
separate slightly (see Figure 25), the further descent 
of the bag 38' causes the cut (by means of the 
projecting portion of the two blades 80) of the top 
weid seam of the full bag 38' in a longitudinal 
direction and in correspondence of two suitably 
spaced points thereof. In this manner, on the bag 38' 
two handles 89 and 89* are formed and which may be 
handled through the openings 90 and 91 which have 
been created by the longitudinal cuts 87 and 87' In 
correspondence of the pleats 85 along the opposite 
sides of the bag 38'. 

it is to be noted that the top portion of the bag 
comprised between the longitudinal cuts 87 and 87' 
remains integral and forms an envelope 92 which 
prevents accidental outpouring of the items con- 
tained in the bag 38' during transportation. Such a 
protecting envelope 92 may be later easily teared for 
emptying the bag 38'. Such a tearing is made easier 
by the perforation 88 produced by the perforating 
die 84. Once the bag 38' has been emptied it may be 
re-utilized advantageously as a normal bag. 

Figure 26 shows the details of the welding unit, 
which is generally indicated with 29 in Figure 3, for 
heat sealing the overlapped edges 19, 19' of the film 
13 as the film is formed into a tubular wrapper 20 
within the interior of former 17. Such a welding unit is 
supported by the bracket 94 which is joined through 
the four connectors 93 to the plate 9 which is part of 
the frame of the apparatus. Connectors 93 prefer- 
ably have vibration damping grommets or rubber 
rings mounted thereon In order to minimize mechan- 
ical disturbance to the remainder of the apparatus. 
The welding head 27 is carried on one end of a 
rocker arm 101 which is mounted for pivotal 
movement about a vertical shaft 96 and in which a 
groove 100 is defined at its end opposite head 27. A 



lever 95 mou nted at one of Its ends for pivotal 
movement about snatT'96 == i s connected ai h a 
opposite end to the shaft 102 of an electromagnet 
28, preferably rigidty Joined to the frame of the 

s machine. A return torsion spring 97 dlspos ed about 
shaft 96 between the shaft head and lever 95 urges 
the lever clockwise into contact with the end of the 
electromagnet shaft 102. The shaft of an electric 
motor 98 fixed to and mounted on lever 95 carries a 

10 cam 99 disposed In the groove 100 of rocker arm 
101. 

When the electromagnet 28 is actuated, lever 95 
and, through its cammed connection, rocker arm 
101 , are driven through a partial counterclockwise 

15 rotation about shaft 96 against the urging of torsion 
spring 97. As rocker arm 101 so rotates, It carries 
welding head 27 towards the superposed edges 19, 
19* of the film 13, 
When on the other hand electromagnet 28 is not 

20 actuated, return spring 97 places a clockwise 
urgency on lever 95 and rocker arm 101 to carry and 
maintain welding head 27 out of contact with the 
superimposed edges of the film. This inactive or 
non-heat sealing position of the welding head 

25 permits facilitated manual feeding of film 13 into the 
Interior of former 17 to be readily carried out when, 
for example, it is necessary to replace an exhausted 
film roil 12 supported on rollers 14, 14'. 
When electro-magnet 28 is actuated the welding 

30 unit 29 is in working posftfon so that the welding 
head 27 approaches the edges 19 and 19 7 which are 
in contact with the contrasting plate 103 eiasticalty 
joined to the mouthpiece 8 by means of the springs 
104. Simultaneously the welding head 27 starts to 

35 hammer the superimposed edges 19 and 19' of the 
tubular wrapper 20 which vertically flows downwards 
along the contrasting plate 103 and In this way the 
welding head performs its welding action. The 
hammering action of the welding head 27 on the 

AO contrasting plate 103 Is controlled by the motor 98 
which rotates the cam 99 which In its turn, through 
the groove 100, causes the high frequency (for 
example from 50 to 80 Hz) oscillation of the rocker 
arm 101 around the pivot 96. As an alternative the 

45 above-mentioned group consisting of motor 98, cam 
99 and groove 100 might be replaced with an 
electromagnet acting on mo rocker arm 101. 

As it Is shown In Figure 27 the welding head 27 Is 
provided with two electrical strap resistors 105 and 

60 1 05' connected in series by means of the U -connec- 
tor 106 and electrically connected to a power source 
(not shown) by means of the terminals 107 and 107' 
of the cable 108. The pushers 109 made of insulating 
material and mounted on the springs 110 and 110* 

55 (only spring 1 10 is shown in the figure) compensate 
the terminal expansion of the strap resistors 105 and 
105' so that a perfect tension of the resistors Is 
permanently secured. The spacers 111 and 112, also 
made of insulating material, secure the Insulation of 

60 the electric circuit from the metal casing of the 
welding head 27. 

Heat is supplied to the edges of film to be welded 
by means of conduction through the fiat front 
surfaces 1 13 and 113' of the strap resistors 105 and 

65 105'. For a successful performance of the welding 
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ope r a ti on i nrpaftl c ularly important iu uunirol the 
temperature values of the resistors 105 and 105 f 
which are to be kept In a rather restricted range. 
Such a control can be effected in a known way with 
an electronic control system which surveys the 5 
instant temperature value of the resistors 105 and 
105' by determining the instant value of electrical 
resistance of the said resistors at the terminals 107 
and 107'. The resistance value is compared with a 
predetermined reference value corresponding to the 10 
desired temperature level and the electronic control 
system keeps the difference between the two values 
-within a range sufficiently restricted by controlling 
the electric power supplied to the resistors 105 and 
105'. 15 

From the above it is evident that the welding of the 
superimposed edges 19 and 19' of the tubular 
wrapper 20 is effected by means of two simulta- 
neous actions having thermal and mechanical char- 
acter respectively, l.e. the local softening of the film 20 
caused by heat supplied through the resistors 105 
and 105' and the high frequency (58-80 Hz) 
hammering of the softened area of the film. The 
interm'rttency of the hammering action allows also a 
smooth flow of the film under the welding head 27. 25 

Besides the above described embodiments of the 
apparatus according to the present invention, a 
modified embodiment of the process of the present 
invention will now be described. Such a modified 
embodiment consists In detecting possible mistakes 30 
of cashiers. Implementation of such a modified 
embodiment, which comprises four operation 
phases, does not present problems in so far it may 
be implemented by known and readily available 
means. The first operation phase, that is the 35 
application of a bar code on the packaging of the 
items being sold, it is per se a widely implemented 
procedure, for the purposes of the process of the 
invention it is only necessary to Insert in said bar 
code also the data relative to the weight of the item. 40 

Also implementing the second operation phase 
does not present any problem, being a widely 
utilized procedure. The scanners for reading the bar 
codes offer such and many advantages to the 
management of department stores, supermarkets 45 
and other large distribution centers, that almost 
nobody does without them. 

For implementing the third operation phase it Is 
sufficient utilizing any weighing device. It is, never- 
theless, preferable to use electronic type weighing 50 
apparatus which may be suitably connected to the 
scanner 3 (Figure 2) in order to perform automati- 
cally also the fourth operation phase, that is the 
comparison between the total weight of the items 
' packed in the bag and that of the items effectively 55 
bought and paid by the customer. 

It is evident that such weights must coincide 
substantially; in case this does not happen there 
must be a mistake in defect or in excess by part of 
the cashier which is thus detected according to the €0 
objective of this modified embodiment of the 
process of the present Invention. Such a modified 
embodiment may be advantageously implemented in 
a substantially automatic fashion by applying an 
electronic weighing device directly to the packing 65 



m^1iin^-as-d 
the cash register. 

Thus, the various embodiments of processes, 
apparatus and articles hereinabove described in 
accordance with the invention provide for the 
automated packaging of widely varied volumes of 
goods in custom-sized bags, manufactured on-site 
and on-demand in accordance with the volume of 
goods to be packed. Each bag may have a height 
continuously or step-wise variable between a mini- 
mum and a maximum (as for example between about 
10 to 15 cm and about 50 cm) depending upon the 
particular, installation and selectable design criteria m 
at the option of the user. 

While there have been shown and described 
numerous novel features of the Invention as applied 
to several preferred and/o illustrative embodiments 
thereof, it will be understood that various omissions 
and substitutions and changes in the form and 
details of the devices illustrated and in their 
operation and in the methods and processes 
described, may be made by those skilled in the art 
without the departing from the spirit of the invention. 
Indeed, since there are so many novel features, 
many may be omitted if desired without departing 
from the invention, and the described structure is 
generally preferred but not required, modifications 
being possible without departing from this invention, 
it Is the intention, therefore, that this invention be 
limited only as indicated by the scope of the claims 
appended hereto. 



Claims 

1. Apparatus for forming flexible bags from 
longitudinally continuous flexible sheet material 
having spaced apart longitudinal edges, and for 
receiving articles into said bags during the 
formation thereof, characterized in that it is 
incorporated In a check-out counter (1). 

2. Apparatus according to claim 1, charac- 
terized in that said apparatus is below said 
check-out counter (1), and further comprises 
passage means (6) for permitting the articles (5, 
50 to pass from thB check-out counter Into a 
bag (30) information. 

3. Apparatus according to claim 1, charac- 
terized in that said apparatus includes a 
longitudinally extending hollow former (17) 
which transforms the sheet material (13) into a 
tubular envelope (20) being in register with the 
passage means (6) for receiving the articles (5, 
5') from the check-out counter (1 ). 

4. Apparatus according to claim 3, charac- 
terized In that It further comprises means (29) 
for sealing connecting the longitudinal edges 
(19, 19*) of the tubular wrapper (20) and sealing 
means (39, 40) below said former (17) for 
sealingly closing the bottom of the wrapper (20) 
to form the bottom of a bag (30) in formation 
while closing the top of the bag (38) filled with 
articles (5,50. 

5. Apparatus according to claim 1, charao 
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terized In that ft comprises means for Increasing 
- ihe - d i men s ions-of-th e ~ba g ~(30)~t o ~conform"t o 
the total volume of the articles (5, 5') to be 
received therein. 

6. Process for in-situ manufacturing of flex- 5 
Ible bags at a check-out counter and for the 
packing of articles within the bags being formed 

at the counter, characterized in that It com- 
prises the steps of: 

bringing the lateral edges (19, 190 of a 10 
longitudinally contlnous sheet (13) of flexible 
material Into Jolnable relationship with one 
another In association with a hollow former (17) 
and joining the lateral edges of the sheet to 
produce a longitudinally continuous wrapper 15 
(20); 

transversely sealing the tubular wrapper 
(20) to form a closed bottom of a bag (30) being 
formed; 

placing articles (5, 50 to be packed into the 20 
bag (30) being formed through the interior of 
the hollowformer(17); 

longitudinally advancing the tubular wrapper 
(20) to accommodate the articles (5, 50 being 
packed in the bag (30) being formed ; 25 

transversely cutting the tubular wrapper 
(20) to detach the bag (30) being formed from 
the longitudinally continuous wrapper (20) at a 
point beyond the articles (5, 50 packed in the 
bag being f ormed ; and 30 

transversely sealing the tubular wrapper 
(20) at said bag-detaching transverse cut to 
close the top of the full bag (38) for preventing 
unintended loss of packed articles from within 
the full bag (38). 35 

7. Process in accordance with claim 6, 
characterized in that it further comprises longi- 
tudinally cutting the tubular wrapper (20) from 
said bag detaching transverse cut to a point 
intermediate the top and bottom transverse 40 
seals to provide a pair of handles (89, 890 
unitariiy on the full bag (38) and a protective 
envelope (92) closing the bag (38) between said 
handles for preventing the unintended loss of 
articles from within the bag. 45 

8. Process in accordance with claim 7, 
characterized in that it further comprises trans- 
versely perforating the tubular wrapper (20) 
between said handles (89, 890 for facilitating 
subsequent opening of the protective envelope 50 
(92) and access to the articles packed within 

the full bag (38). 

9. Apparatus for packing at a check-out 
counter articles purchased by a customer in 
bags manufactured on-site and conforming in 55 
size to the overall volume of the articles packed 
therein, characterized in that It comprises: 

means (17, 31) for longitudinally feeding a 
longitudinally extending tubular wrapper (20) 
formed of flexible film material (13); 60 

means (39, 40) for transversely sealing the 
film (13) at a first location along the tubular 
wrapper (10) to create a closed bottom of a bag 
(30) being formed for the receipt of articles (5, 
50 to be packed therein, the top of said bag (30) 65 



remaining open for the receipt of said articles, 
"arid T o r tr ansverse l y sealing me nimTl3) a t~a~ 
second location along the tubular wrapper (20) 
above said transverse seal to close the ultimate 
top of the filled bag (38); 

means (42) for transversely cutting the film 
(13) to separate the full bag (38) from the 
longitudinally continuous tubular wrapper (20); 
and 

means for selecting said second location 
Includ Ing means (68, 69) for determining the 
volume of articles received In the bag being 
formed, and for longitudinally advancing the 
tubular wrapper by an amount sufficient to 
place said second location along the tubular 
wrapper (20) at a line defining a length of 
wrapper sufficient to accomodate said volume 
of articles (5, 50- 

10. Apparatus In accordance with claim 9, 
characterized In that it further comprises means 
for forming a pajr of spaced apart handles (89, 
890 unitariiy with the tubular wrapper at the top 
of said bag (38) and for defining a protective 
envelope (92) Intermediate said handles to 
facilitate retention of articles (5, 50 packed In 
the bag (38). 

11. Apparatus In accordance with claim 16, 
further comprising means (84) for perforating 
the tubular wrapper in the area of said protec- 
tive envelope (92) for facilitating the opening of 
said envelope to gain access to the articles 
packed in said bag. 

12. Apparatus In accordance with claim 9, 
characterized In that said volume determining 
and tubular wrapper advancing means further 
comprise sensors (68, 69) for detecting the 
uppermost level of received articles most 
remote from the bottom of the bag being 
formed (30) and means for advancing the 
tubular wrapper to define the top of the filled 
bag (38) at a predetermined distance along said 
tubular wrapper beyond the determined upper- 
most level of articles. 

13. Apparatus in accordance with claim 9, 
characterized in that It further comprises an 
hollow former (17) to shape said flat material 
(13) as a tubular wrapper (20) with said 
longitudinal edges (19, 190 in sealable relation, 
and means (29) for seallngly joining said 
longitudinal edges to form said tubular wrapper 
(20). 

14. Apparatus in accordance with claim 13, 
characterized in that said tubular wrapper 
advancing means comprises a platform (31) for 
supporting the bottom of the bag being formed 
(30) during the packing of articles therein and 
means for substantially vertically moving said 
platform to selectively downward advance the 
bag being formed (30) to conform to the volume 
of the articles to be packed therein. 

15. Apparatus In accordance with claim 9, 
characterized In that It further comprises means 
(118) for continuously sensing the weight of the 
articles in the bag being formed (30). 

16. Apparatus in accordance with claim 9, 
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opening (6) defined in the check-out counter 
top and aligned with said substantially hollow 
former (17) and through which articles to be 
packed (5, 5') are inserted into the interior of 5 
the former (17) for receipt within the bag being 
formed (30). 

17. Apparatus according to claim 9, charac- 
terized in that the means for transversely 
sealing the top of the bag above the uppermost 10 
level reached Inside it by the articles introduced 
therein comprises two mobile supports (36, 37) 
carrying welding plates {39, 40) which close the 

top of the full bag (38) and simultaneously 
create the bottom of the next bag (30) in 15 
formation. 

18. Apparatus according to claim 9, charac- 
terized In that the means for transversely 
cutting the film (13) comprise a blade (42) which 
separates the top extremity of the full bag (38) 20 
from the bottom extremity of the next bag (30) 
information. 

19. Apparatus according to claim 9, wherein 
the feeding opening (6) of the counter (1) is 
provided with a cover (74) apt to block Itself in 25 
its closed position until transverse sealing of 

the full bag (38) has taken place. 
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